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1. (Currently Amended) A method for in-situ and real-time plasma chamber 
condition monitoring, comprising: 

inserting a non-production wafer into a plasma chamber; 

injecting a probing gas into a plasma chambe r the plasma chamber, the probing 
gas comprising a source of free radicals : 

striking the probing gas into a probing plasma; 

measuring a density th e e mission i nt e n si ti e s of the free radicals in the probing 
plasma; and 

determining whether to Gontinuo a p l asma proc e ss commence plasma 
processing of a production wafer on the basis of the measured density of the free 
radicals omiss i on i ntonc i tios . 



2. (Currently Amended) The method of claim 1 wherein the probing gas plasma 
includes at l e a s t a fr ee radical such ao Br, C I , O or F, pr e f e r a bly BR, a nd an inert gas 
mol e cu le. 

3. (Currently Amended) The method of claim 2 wherein the inert gas mo l ocu l o 
accounts for 5%-1 0% of the probing gas plasma. 



4. (Currently Amended) The method of claim 2 wherein the density of {[a]] the free 
radicals rad i cal i n th e prob i ng p l a s ma is defined as the a ratio of emission intensities 
b e tween of the free radicals radical and the inert gas mo l ecu le . 



5. (Currently Amended) The method of claim 4 wherein the density of the free 
radicals rad i ca l den s ity is compared with a first predefined level. 
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6. (Currently Amended) The method of claim 5 further comprising: 

taking the plasma chamber out of production wh e rein if in response to a 
determination that the density of the free radicals radica l density is below the first 
predefined level , the p l asma chamb e r i s taken off production . 

7. (Currently Amended) The method of claim 4 wherein the density of the free 
radicals radical donsity is compared with a second predefined level. 

8. (Currently Amended) The method of claim 7 further comprising: 

processing the production wafer in response to a determination that wherein-* 
the density of the free radicals rad l oal d e nsity is above the second predefined leveMhe 
p l asma chamb e r i s brought back to production . 

9. (Original) The method of claim 1 wherein the free radicals in the probing plasma 
include at least one of Br, CI, O or F. 

10. (Original) The method of claim 1 wherein the probing plasma also includes at 
least one of Ar orXe. 

1 1 . (Currently Amended) A method for controlling a seasoning proce ss detecting 
ov e r -s e as on i ng in a plasma chamber comprising: 

injecting a seasoning gas into a plasma chamber, the seasoning gas comprising 
a source of free radicals : 

striking the seasoning gas into a seasoning plasma; 
seasoning the processing chamber: 

measuring a density th e e mission int e ns i ties of the free radicals in the seasoning 
plasma; and 

determining QrfD when the plasma chamber is seasoned ov e r - s e a s on e d or not 
according to the measured density of the free radicals emission int e ns i ti es. 
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12. (Currently Amended) The method of claim 11 wherein the seasoning plasma 
gas includes an inert gas and at least one of a free radic al s uch as Br, CI, O or F 7 
preferably BR, and an inert gao mo l ooulo . 

13. (Currently Amended) The method of claim 12 wherein the inert gas mo l ooulo 
accounts for 5%-10% of the seasoning gas plasma. 

14. (Currently Amended) The method of claim 12 wherein the density of [[a]] th§ free 
radicals r a dica l in th e se asoning p l asm a is defined as the a ratio of emission intensities 
b e tw ee n of the free radicals radical and the inert gas mol e cu le. 

15. (Currently Amended) The method of claim 14 wherein the density of the free 
radicals radica l donoity is compared with a predefined level. 

16. (Currently Amended) The method of claim 15 further comprising: 
extinguishing the seasoning plasma whoroin -i f when the density of the free 

radicals rad i cal doncity is above the predefined level , tho ohambor ooason i ng i s 
deemed to bo oomploto . 

17. (Original) The method of claim 11 wherein the free radicals in the probing 
plasma include at least one of Br, CI, O or F. 

18. (Currently Amended) The method of olo i m 17 claim 12 wherein the inert gas 
comprises p r ebtog pla s m a al s o i nclud e s at least one of Ar or Xe. 

19. (Currently Amended) A method for detecting process drift in a plasma chamber 
comprising: 

injecting a process gas into a plasma chambe r, the process gas comprising a 
source of free radicals ; 

striking the process gas into a process plasma; 
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measuring a density th e emission intensifies of the free radicals in the process 
plasma; and 

determining fee an extent of process drift according to the measured density of 
the free radicals om i ss i on intensities . 

20. (Currently Amended) The method of claim 19 wherein the process plasma 
includes at l e a s t a fre e radical and an inert gas mo le cul e. 

21. (Currently Amended) The method of claim 20 wherein the inert gas mo l ocu l o 
accounts for 5%-1 0% of the process g as se a s oning pla s m a. 

22. (Currently Amended) The method of claim 20 wherein the density of [[a]] the free 
radicals radical in th e proc e ss plasma is defined as the ratio of emission intensities 
b e tw ee n of the free radicals rad i ca l and the inert gas m o te eu le. 

23. (Currently Amended) The method of c l aim 2 claim 19 wherein the density of the 
free radicals r a dica l d e n s ity is compared with a predefined level. 

24. (Currently Amended) The method of claim 23 further comprising: 

deeming the plasma chamber unsuitable for production wh e rein -if when the 
density of the free radicals rad i ca l density is below the predefined level, th e p l asma 
chambor is doomod to bo uncu'rtablo for production wafor otching . 

25. (Original) The method of claim 19, wherein the free radicals in the probing 
plasma include at least one of Br, CI, O or F. 

26. (Original) The method of claim 25 wherein the probing plasma also includes at 
least one of Ar or Xe, 
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27-30. (Cancelled) 

31 . (New) The method of claim 1 . wherein the source further comprises at least one 
of Br* Cl 2 , 0 2 , and CF*. 

32. (New) The method of claim 1 1 , wherein the source further comprises at least 
one of Br 2f Cl 2l 0 2 , and CF 4 . 

33. (New) The method of claim 19, wherein the source further comprises at least 
one of Br 2f CI 2| 0 2l and CF 4 . 
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